Production of human protein disulfide isomerase by Bacillus brevis.
Human protein disulfide isomerase (PDI; EC 5.3.4.1) was expressed and secreted into the culture medium using Bacillus brevis as host and pNU200 which codes the promoter and signal sequence of major cell wall protein of B. brevis as vector. The accumulation of recombinant human PDI (rhPDI) reached about 5 mg l-1 in the late exponential phase of the bacterial growth. The purified rhPDI was found to be exactly processed at the carboxyl terminus of the signal sequence. It was as active as natural PDI derived from human placenta as determined by its ability to reactivate scrambled ribonuclease that was a fully oxidized mixture containing randomly formed disulfide bonds. The activity was significantly accelerated in the presence of dithiothreitol or a mixture of reduced and oxidized glutathione. These indicate that the characteristics of rhPDI are similar to those reported for mammalian PDI and that it can be used for refolding inactive proteins having incorrect disulfide bonds.